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a Be ae oe — - ieee aut _— ee er 
Ne Author of rhe following Pa- 
— ae ; pers J[uppofeth | his Readers: v0. 


MA have learned; either from the, 
Books he hath publifhed ,or from what bath 
been borrowed.thence by other Writers , the 
Structure and more familiar Ufes of aP neu 
matical Engin of bis , mentioned by foueral 
Authors under the Name of Machina 
Boyliana ;. with whofe Defcription there- 

ore shofe are defred to acquaint themfelves, 
that fhall think it worth the while to under- 
ftand.as well as read the following Papers ; 
About which it might be further taken notice 


Ar of 


of , that the 7 of them was indeed written 
to a Learned Friend (though bis Name be 
not now annexed for certain reafons ; ) pre- 
fently after which the Three: others were 
thought fit to be fubjgyned. As for the omit- 
-ing of the Complements and Forms ufual at 
the clofe of Epiftles, the Author did it as 
well to {pare the Reader as himfelf , who 


+ bopes be may be excufed , if the Tranfitions 


fromone Difcourfe toanother , and even the 
Style and Method of them, be not fo 
[{mooth and regular ,’ in regard the enfuing 
Writings were traced , when be was a itted 
with a great fit of Sicknefs , that kept him 
from fo much as once reading over himfelf , 


‘what be bad indited. 
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A DISCOVERY 
Of the Admirable Rargraction 


Al 


(even without Heat) : 


Impartedina Letrertoa Frienp. 


whawyZ.O not imagine, Sir, that I did at all wonder 
N= to fee you yelternight fo much admire, to 
TT) Bfcy hear me calk wich fo much feeming Extra- 
Se hea Vagancy about the Rarefactionand Comden- 
If; [ation of the Air; for \ confefs, that I did 
. deliver fomething on that occafion, that — 
might eafily at firft fight appear fo near 
impoffible as to be utterly improbable, eB 
And though you were pleas’d evenon fuch an occafion to 
exprefs avery favorable Opinion. of my Veracity , yet chink- 
mng ic fic, that fuch an Obligation fhould not divert but en- 


 g2geme, to endeavor to juftifie you to your felf,, by confirm- 


ing what [faid to yous I have already fought and found a- 
mong Papers, many years fince laid afide, fome chat will ena- 
ble me to make good more than what the diffidence of my 

_ Memoryallow’d me tofay inthe very boldeft part of my ye- 
fternights Difcourfe: For sow that I luckily find not only 
the Origina’s of the Relayogs whereof this Paper contains 

_ Copies, buc'that my Engine is in goddorder; Iam fo far 
qualified to countenance a Difcourfe, wherein] kept fomewhat 
withth compals ; that though ie sill pechapsco? me mach 
pains and trouble to make ex tempore Experiments fully equal 

to the enclos’d ; yet ifany juft doubt fhould require it, I pre- 
fume I can make Ocular Proof, of at leaft as much as I laft 
nighttold you, © | 
And now’tis time, 2fter havinz, contrary tomy Cuftom, 
rais'd in you.a high expeGation, that I endeavor infome mea- 
fure to anfwer it, which. [hope I fhall che mare eaftly do, be- 
caufe the agreement, you have often hadvccafior tonbferve 
between the Relations regiftred in my Adverfaria , ani the 
Phenomena of the Experimentes they de(cribe , will, prefume, 
make ic needlefs to perfwade you that the enfuing Tria's, be- 
ing tranf{cribedthence,.may be fafely credited,’ WhereforeI 
fhall proceed to annex thei, as foon as I have premifed a few 
Hiftorical Lines by way of Manuduction to them, 
- °F is. cov many years fince, chat having.a defire to reduce 
the Fire to a degree of RarefaGion that appear’d to be confi- 
derable, upon furer grounds than flight Conjectures , I at- 
tempted to do it by the help of Heat, and particularly by 
ew * thatofan. Aolspslewhich-I have mentioned in another Trad 5 
lie but. finding. chat the diligent Mexfeayes had, if there be no 
ecnani- : ; a . “i . ‘ 

cat Expe- Miftakein his account, been able corarifie Air that way, full 
riments» ag much ormore than TL could, I betook me.to try. whether 
Exper.“ ¥ could not by the Spring of the Air (without Heat ) pro- 
cure agreater expanfion Of ic? I found (as I have long fiace 

Ibidem. elfewhere related) that in the Pneumatical Engin , which 
has been fince called the Atachixe Boyliana, I could — 
is the 
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the Expanfion of the Air, ‘till the Body attain’d to about 
152 timcs its former and ufual Dimenfions. But this Expan- 


-_ fion, though ‘it wete above twice asgrest as the atmolt prer 


cured by Merfemnes, did not yet fatishe me, but put me (ac- 
cording to what I chere iatimate})upon another Contrivance; — 


which though put in pra@tice eight or nine yeas 280, (as the 
date of one of the Trials may inform ycu,) had-the relation 


of its Succeffes laid afide amongthofe of others, made inthe 
{ame Engin which yet lie by me unpublifh'd, So that I may 
now proceed to give you the Tranfcripts of the Trials thera- 
felves, as they were haftily and inelegantly, bue very faithful- 
ly, fer down among my Paewnsatical Collections. And this I 
am ready todo, asfoon as I fhall have intimated to you, that 
in that Nob'e Colle@tion of Experiments that-has about two 
years fince appeared in Publick, as che Firft-f,uits of che juftly 
famous Florentine Academy, 1 find, that thofe Virtwof had ac- 
cording, to.their fagacity fo advanc’d the Extent of the Atr,as 
without the hep of Heat to bring the Dilatation to exceed 


_ . 3173 times its former Dimenfions ; and that which made their 


Improvement the more confiderable , and confequently the 
more worthy of them,is,chac they procured this great Rarefa- 
Etion, as well-as I haddone mine; by the Air's own Spring $ 
and had furpa(s’d- without the help of my Engin , whatd was 
then atfirtt able.to doby the Conveniences ‘chat it affarded 
me, Whereupon remembring what I had perform’d inthat 
kind feveral years before , [fought among my: Papers for the 


- TrialsI had thenmade, and found thole Notes , whereot 4 


now at length think it high. time to give you che promis'd 
Copies in the followieg Terme, Ce ee eee 


x . 
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Experiment I, 


E tooka round Glafs-Ege (as they call chem) of clear 
\ mettal and furnifhed with a Pipe or Shank of fome 
Inches in length ; this we fill’d with-water, and convey’d both 
it,and a Viol with Water init, into a Receiver of a convenience 
fize, andby pumping the Air out of it, wemade the Bub- 
bles both in the Ege and theViol to difclofe themfelves in 
great numiberss fo as to make the Liquor in the Glafs-Ege 
feem to boil, and to make all thac was inche Shank really to 
run over, When we thoughe the Water was fufficiently 
freed from Air, which it was not quickly brought tobe, we 
took out the Glaffes and fill’d up the Pipe of the Ege with 
Water taken out of the Viol ,-~and inverted itinto more of 
the fame Water , ia fuch manner that the Egg was quite full, 
Shank and all , excepting a {mall Bubble of Air chat we 
urpofely left to gain chetop of the Ege, where the Glafs 
Peins tranfparent, with a pair of Compaffes wemeafured as 
accurately as we could, and found it to be a Tenth and lefs 
than two Centefms of an Inch, Then putting the Glaffes 
again into the Receiver, we fect the Pump awork, and the 
little Bubble after a while began to expand ic felf, which 
when it had once done, it didat each fuck ftrangely increafe, 
tillac length ic drove all che Water out of the round part of 
theGlafs, And leaftic might be objected , That’twas only 


the fubfiding of the Water upon the with-drawing of the ~ 


outward Air, that before kept it upto the oh of the Glafs, 
we caus’d che pumping robe fo continned ; till the expanded 
Air had feveral times driven the Water in the Pipe of the 
Ege a pretty way beneath thelevel of the external and fur- 
rounding Water in the other Glafs, This done, welet in the 
Air by degrees, with adefign co obferve, what Bubble we 


. Fhould findat the Topof theEgg , when the Water _ | 
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be again driven’up into its Cavity. Bue the expanded Afr 

had forced over fo much Water, that there remain’d not 
enough tofill the Globulous part of che Egge: Wherefore 

we tried the Experiment again, andwhen wehad proceeded 
“thus far , wecompar'd the above-mention’d Diameter of the 

{mall Bubble, with that of the Spherical pare of the Glafs , 
which we took witha pairof Calaper Compaffes; and though 

we found it to be fomewhat moJe than 20 times as great, yet 
‘being willing rather to disfavour than flatter the Experiment , 
we fuppos’d the ewo Diameters to be as 1 to 20, and confe- 
~ quently , fince as Eaclid demonftrates , the Proportion be- x7 ;2° 
tween Spheres is triplicate tothac of their Diameters , and Propo/. 
in our Cafe the Cube of the leffer Diameter being 1, is alfo #/. 
but 1, the Cube of 20 the greater Diameter mult be 8ee@o; 

and fothe Air appears to have, by expanding it felf,acquir'd 

a place 8e00 times as big as it pofleft before, Nor was it o-. 
verfeen by us, that the Globulous part of {uch Glaffes as we 

us'd is {carce ever made Spherical. Bue not onlyI,; buc 

Dr. Wallis , who was pleas’d to affift at the Experiment, con-_ 
cluded, that the Cavity of the Shank, which the expanded 
‘Air drove the Water from, but which we did not compute, 
would make abundant Compenfation for the two above- 
mentioned particulars, Afterthis , forfurther fatisfaction , 

we took water, laborioufly freed from Air, and putting ic 

into the fame Glafs-Egg , weinverted it as before, but lefe 
notany Bubble init.. This we did, that, incafe we could 
makethe Waterfubfide, the Experiment might preventa — 
fufpicion, that fome Ai Jatitant inthe Water might increafe — 

the Bubble that was formerly left init ; having chen exhau- 

fted che Receiver as much as before, and, ifwe miftook nor, 
more, the Water inthe Ege didnot atall fubfide ; bue at 
length, with obftinat pamping,a Bubble difclos'ditfelf, and 

drove all che Water clear out of che round part of the Glafs ; 

and, though.by-reafon of fome {mall Leaks that we could 

- . = a, not 


. Pe a ee eee 
‘not find or ftop, we were hot able, as. before, ta make the exe 
“Spahded Air deprefs the Water in the Shank -beneath che fur- 
ae of the excernal Wareér, yet we wanted very little of its 
and then outot wearinefs giving over, we found,, thac whem 
the Water was impell’d up again inco the Egg, there was 
at the cop of it aBusble, whofe Diameter we meafur'd as 
faithfully as we could, and found it to be to the Diamerer of 
the Globular part of theGlafs as 1to1g4; fothat,rhough the 
little Bubble had beena perfect Sphere, yet Spheres being, as 
was lately noted, in trip.icate proportions to their Diameters, 
the Bubble when expanded , mult have been 2744 times as 


big asthe Bubble unexpanded, © But Dr, Wailés, who will 
-  ‘be'aflowéd: to be'a very competent Judge in thefematters, 


June Ze 
1062, 


obferving (what wé all took notice of} che great thinnefs ‘of 
the Babbie, . pofitively and conftantly afirm’d,. that he could 
noc eftimate it robe at moft any bigger. chan the third pare 
of aperfect Sphere of that Diameters by whicheftimate the 


expanfion of ‘the Bubble muft have reach’d to 8232 times its | 


mitural Dimenfions, - | 7 
NB, By letting in’ Water into the Receiver. as much asit 
svould adimit, we found, that, by reafon of fome fecret Leak, 


ave had not been able fo to exhauft:ic, buc thae chere re- 


maindfome Ain ar 
Experiment I1,— 


A Small arid almoft incon{picuous Bubble expanded ix 


LYN felf , when theambient Air was pretty well:exhaaft- . 
ed , tomoré than 16000 times its former extent,. Theman- - 


ner‘thus ; We took a finall Bolt-head , blown bya Lamp, 
which contain’d in all about 80 Grains.of Water, and invere- 
ing the {mall Neck intoa Jar of Warer, it was iacluded ia 
the Receiver , and the ambient Air being exhaufted, ftore 
of Bubbles rofe out of the Water, and expanding ic felf, 


~ quickly” 


The Water thae fill'd the Head only weigh’d 60! Grains; 
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quickly drove all the Water out of the Bolt-head, Then 
re-admitting the oueward Air, the Bolt-head was prefently 
almioft fil'd, and alk che expanded Air fhrank intoa Bubbie 
lttle bigger than a {mall Pins head; thentaking the Bolt- 
head out of the Water, and inverting it, that the Bubble 
might get out atthe Neck > wecare‘ully fili'dit.up with che 
Water that had been freed from Air, and then inverting it 
as before. into the Jar with Water, we again jncladed:ic, 
and, after fome exuctions , found, that cherewas gotten‘our 


-af the Water into the Neck a very confpictréus Bubble, 
whith uponthe admitting of the Air, fhrank-a!moft*ittd. an. 


invifible one,and afcended into the head of the Gla(s,’" Thien 
again exhaufting the Receiver very well , we found it ‘expand’ 
itfelf foas to fill allthe Capacity of the Bolt-head', attdto 


~ drive out ailmoftall the Water, And upon the re-admictiig, 


of the Air, itagain‘fhrunk intoa Bable whofe Diameter-(ac- 
cording toour beft eftimate) was not, bigger than one two and 
twentieth part of the Diameter of the liead of the above- 


~ mention’d Glafs;. fo that to fill che whole Cavity of the Head 


only, itexpanded it felf 10648 times: but becaufe ic fill'd’ 
likewife the greateft partof the Neck , wefound by weigh- ~ 
ing the Water that fill’d that part, andthe Water chat fill’d 
the Head, that the Capacity of that pare of the Neck, was: 
almofta third of the Capacity of the Head, being as 141 to: 
481: if therefore 481, the Capacity of the Head, contain’d it 
10648 times; 141, the Capacity of thé Neck., muft con- 
tain it 312,57 times ; fo that, in all, the fmall Bubble of: 
Air Riss expanded to above 13769 times its. former 
Bulkeas* | - 

whe Diameter of the {mall Bubble retratted was ,+ of an: 


| Inch, | 


- The Diameter of the out-fide .of the Head of the Glafs. 
was 22 of anInoch, .  e ? 


~™ 


The: 
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The Water that fill’d the Head and as much of the Neck 
as the Air had before expanded it felf into , weighed 
78; Grains 3 fo that chat pare of the Neck weigh’d 
17; Grains, , a 

The Bolt-head it felf weigh’d 15 Grains, 

I might have fet down this Second Experiment un-ac- 
companied either with the Firft, or with thacI am going to 
{ubjoyn ; becaufe che expanfion produced by neither of them 
was, at leaftby meafure, fovaft, as that produc’d by the . 
Trial newly mention’d: but this was fo ftupendious , that I. 
thought it not fo fit to prefent ic to you by it felf alone, but 
rather accompani’d with other Experiments, the leaft profpe- 
rous of which ptoduc’d a Dilatation of Air fufficient for my 
prefent purpofe, and fuch as maynota little confirm, That 
what is recited in the Second Experiment , was neither a 
lucky chance, or miftake, Aad that may be enough formy 
prefent purpofe 5 for as for the licele Abatements, that fome 
will perhaps think ficto be made upon the fcore of the une- 
qual thicknefs of Glafs or fome fuch Circumftances , they 
are not confiderable enough to deferve to be now folicitoufly 
debated , nor to hinder the expanfion thac muft be granted 
from proving what they are alledg’d for: wherefore I will pro- 
ceed to what follows, | 


Exptriment ITT. 


E tried this Experiment again , and found a fmall 

Bubble, much about ,3 of an Inch in Diameter, fill’d 
not only the Ballat the end of the Bole-head (which was 1: of 
an Inchin Diameter) but the whole Neck, which contain’d. 
near 4s much Water as the Head, and beat down the furface 
of the Water within the Pipe much below. that of the Water 
withoutthe Pipe, = | 


- ‘Thefe 


ro 
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“Thefe Experiments already found among my old Papers; 


-will,I hope, without my feeking for more, fuffice to manifeft, - 
: thac che expanfion which the Air may be reduc’d to with-. 


out heat is indeed Admirable , for if wemake an eftimate of 
it but according to the Experiment which had the moft mode- 
rate fuccefs , ic appeard, that.one {pace poffefs'd, though not 
adaequately fill’d, bya portionof Air, may have its Air ex- 
tended to atleaft 2744 {paces equalto it; I fay, at leaft, be- 
caufe very probably ic was above twice as great: And if we 
make our eftimate according to the moft profperous of our 
‘Trials, wemuft allow the Airtoberarefiable at leaft 13000 
times (I fay again at Jeas#) becaufe I am not fure, chatin 
thac Tryal ic was reduc’d (not fully, though perhaps very 
near) to theuttermoft degree of rarefaction attainable in our 
Engin: fo that I prefume you will now grant, that I {poke 
warily and much within Compafs, when I mention’d but 
an expanfion from one to a thoufand, .- 


And now having perform’d the promieT madeyon itte- 
mains only that Icake notice of the requeft that you made 
me, about communicating thefe Experiments to the Cari- 


ous, But this defire of yours is oppos'd by no fmall incon- 


veniencies thac would refift my complyance with it, For it 
would oblige me by tearing out thefe Papers, todif-member 
a Colleétion Jong ago in making, and wherein they were 
plac’d co be much otherwife difpos’d of , and-not only make. 
a preasgap init, but ftrip or deprive it of fome things that. 
were the likeliefttore-commend it. Befides, that thefeap- 
pearing ‘beforé thereft., are odd enough to make thefe feem 


- far’ Jefs uncommon than perhaps otherwife they would. 


¥et all this notwichftanding , I find it uneafie torefufe what 
you and thofe Friends that concur with you, on this occafion, 
defire , that if after having once more perus’d thefe Papers , 
you pe:fift in the fame earneftnefs you exprefs’d yefterday 

a. | Cc - (when 


| (ro) . . | 
(when you had notyetfeenthem) I hall sot refafe you the. 
Difpofat of them, both for the Reafon nowgiven , and be- 
caufe [havebeen inform'd as well by you as by other means , 
That the Rarefaction of the Air is at prefent rhe (ubje& that. 
bufies the Difquifitions of feveral eminent Virteof?, both Do - 
meftick and Ferreign, to whom I pay fo much refped , thae 
I fhall chink icahappinefs , if it may be acceptable co chem, 
snot only becaufe it will be feafonable,” burt becaufe, that 
thoughthe Engin , that moft of the Attempts were made 
in, hasnot been thought alcogerher Barren, yer thefe Tri- 
als will probably pafs for one of the Jeaft Inconfiderable Pro- 
dudtions of it: And chefe two Services I hope this fhore 
Writing may do feveral Ingenious Réaders; the one, that it: 
will invite and accuftom them ‘to take notice of and confider 
more than moft, even of the moft Learned, are wont to do, 
the great fubtlecy of Nature’, and the fcarce imaginable ~ 
{mallnefs of thofe Aerial Inftraments , that the imploys even. 
about vifible Operations: The other, that thefe Relations 
will excite the more Curious and piercing Wits to debate , 
and I Hope help them to folve the two Problems here pro- 
pos'd cothem; What Figures and Motions may be affign’d to 
the Particles of the Air ,. to explicate itso wonderful Rare- 
fiablenefs; and that perhaps without quite lofing its Durable 
Spring sand How the Air comes :to be rarefiable fo many 
times more without Heac, than hitherto wehave found itto — 
beby Heat. ‘Fowhich might be added, asa Third, Wha 
might be reafonably conjectur’d about, that part of the Cavi- 
ty of an exactly clos’dGlafs, Where, though the Eye dif- 
covers no vifible fubftance harbour'’d in it, it appears not that 
the common Ait does adzquately fill'fo much as the Ten 
thoufandth part? | ” Fog 
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De HF irbiSs SBeyds 
peer Saale cue: 
OBSERVATIONS 


‘About the 


DURATION. of the SPRING 


of EXPANDED AIR, 


(Subjoyn’d by. way of APPENDIX. 7 


to the fore-going EPISTLE.) 


XOrafmuch as re-viewing the former Paper about 
_ hag gay of the Air, Utook-notice in the 
Clofe of it of an Expreffion (viz, And that per 
* haps without quite lofing its Darable Spring) which 
me fear may to fome Readers feem to need Explica- 
tion, it will not be improper on this occafion to fubjoyn fome- 
thing by wayof Appendixaboutic, ~~ : | 


Fir. chen, che Reafon why inthis thore Intimation I 


thought fic to iniploy the diffident Term perhaps, was, be- 
caufe really Thad not Cnor yet have) been caught by Trial, 
Whether and how far che uemoft expanfion of the Air actu- 
ally preduc’d in my Gnein, or otherwile procurable, and its 


retaining a fenfible Sp. ing, are aa I exprefs my felt . 
} 2 


thus, 


K 


‘ 
a 
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thus, toinfinuate, that Ithoughe of other Inftruments and’ 
Methods {whereby the Dilatation of the Air may not im- 
probably be meafur’d and promoted; as by making the Tor- 
ricellian Experiment inaGlafs with a very capacious Head or 


Globulous pare , and applying the Aerial Particles-that will. 
afcend out of the fubfiding Mercury, together with a Babble 


of other Air, if it be needful to the ufe we have been fpeak- 


ing. Something alfo may bedone rofome purpofe with ve- | 


ry fine and large Fith-bladders; bur I fhall not infift on thefe 


or the other Expedients that came into my thgughts , con-- 


tenting my felf to have intimated and thereby acknowledged, 
that there may be other means befides the Machina Boyliana, 
to bring:Air ro a. very great Expanfion,. But whether any 
of chem willfurpafs what has been a@ually attain’d in that 
Engin, time muft declare; till when, we thall be content co 
make ta the Experiments it has.already a@tually furnitht 
us with, - | 


Wherefore to come co thefecond or other remaining a 


ofit,; whereas in ehe mentioning of the Spring of the 


panded Air , I imploy’d the Attribuce of Darable , you: 


may eafily gather the Reafon.from what-Iam now going to 
annex, 7 e . 
Thad obferv’d, not without fome wonder, in the Inquirers 
into the Nature of the. Air,that they have nort,thac I know of, 
fo muchas attempted to difcover, Whether the Air eirher 
in the urmoft or in. che intermediate degreeswe can bring it to, 
_ does. retain-a conftant and durable Elafticity? . 

For firft , Men have noe yet decermin'd, Whether a por 
tion.of our common Air being ex@ly fhue up in an Hermeti- 
cally feal’d Glafs , or fome other exadtly clos’d Veffel, will 
conftantly and uniformly , for amoderate time at‘leaft, re- 
tain the : Soa of Elafticity:it had when’twas fhutup? And 
whether it will noe fometimes vary its preflure, as we fee 
what the. Atmofpherical (though I think upon peculiar 

| 7 grounds) 
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grounds): is by the help of our Barofcopes obferv’d to do¢ 
- Next it does nor appear , Whether included Air, incafe ir 


retain an uniform Elafticity for a moderate time, will retain 
it fora very long one’ Nay, Whether it would not at length 
come not only to have aweaker Spring, but perhaps to have 
no fenfible Spring acall¢ as we fee ic happenin Sword-Blades 
and divers other Springy Bodies , which afcer having ftood | 
too long benc,. will continue fo, and lofe their former power 
of Self-refticutiom, as they call ic, = | 

Thirdly , Men havenot yet-determin’d any ching about 
the degrees of the Airs Elafticicy, Whether the Durable- 
nefs and Uniformicy , or Varying of itsStrength, may not 
depend upon the differing degree, it had when “twas firft 
fhut up? 

Fourthly , Mach lefs have we yet attempted to difcover , 
Whether the Spring of an inclos’d portion of Air may be 
fometimes weaken’d , and fometimes ftrengcthen’d by the 
Changes ,. asto Gravity , of cheutmoft Atmofpherical Air, 
the New and Full Moon? To which I might add divers other 
external Accidens , which as yet we fcarce fufpe@, And to: 
thefe I might add fome other Doubts and Inquiries , that 
may not be impertinently fuggefted, but here would, I fear, 
pa(s for a Digreffion, a. ° 

‘Wherefore I fhall proceed to tell you, that having taken 
notice of it, as am Omiffion among the Inquirers into the 
nature of the Air, inwhofe negligence I was too long a fha- 


rer, that we have not, that I know of, fo much as attempted 


£0 difcover this it felf: Whether the Air eicher in the ucmoft 


- or in che intermediate Degrees of Rarefaétion we might 
- bring itto, would for aconfiderably long time retain its E- 


lafticity , or at leaft fome determinate degree of it, or lofe 
it by determinate and regular Decrements , Ithought fit to 
make fome Trials about this matter , but cannot brag of the 
fuccefs of my Intentions , having bees hindred either by 

| 7 . want 


a: ” 
- 
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-wantof Inftruments, or by Removes, or by Sicknefs , or 
_ by unlucky Accidents , or by oneunwelcome thing orother, — 
" from accomplifhing what I had chiefly defigned, and partly 
alfomade fome progrefs in it ; butyet to give you fome hints, 
as wellas fomeoccafion to more .profperous Experiments, 
, I fhail not ftick to annex whac I readily call to mind abour 
my atrempts on that cccafion, 
I remember then, thar when I firft began to try fomething 
in order to my defign , being cefticute of fic Accommodati- 
_ *Ons, Iwas fainto content my felf, by caufing a good Bubble 
-of Glafs. with a Scem to be fo blown ae the flame of'a 
Lamp, that whilft che Ball was yet exceeding hor, and con- 
fequently contain’d none but highly rarefi’d Air,the Stem was 
- very nimbly clapt into the flame of a Candlethat was pur- 
pofely kept ready at hand ; fo that being flender , it was ina 
tricefeal’dup, andthe Air within remain’d as much expand- 
ed as the great heat, it had been expos’d to, had brought it to 
be. This Bubble many Moneths after, I inverted into a Ba- 
fon of Water, and having broken off the Seal under che 
Surface of it, the Liquor was violently impell’d into the Ca- 
vity, but yee was not able to'fillic, a confiderable part be- 
ing defended from the further afcenfion of the Water bythe 
- Spring of the remaining Air, which for allthelong ftrecch it - 
‘had been putto, had not loft any thing of its Spring that 
we could take notice of, But this was a Trial, in which I 
could by no means acquiefce ; and therefore when Iwasa 
litcle more be-f:iended by opportunity , Icry’d another way, 
party to give a fomewhat pleafing fu‘prize rounaccuftom’d | 
Beholders, and partly, becaufe though it could not fhew all 
that Idefird, yet ic might plainly thew, thatthe Air, even 
ata very confiderable Extenfion, would hold out fora confi- 
— derable time. Wherefore leaving a very {mall proporticn of 
Air inthe Folds of afine limber Bladder, whole Neck was 
very clofely tied , Icaus'd ittobe, by the help of the ara- 
| chins 


(18) 


china Boyliana, Co expanded , that at length it fodilated ie 


~ felf, as to feem to fiil the whole Bladder , and reduce it to 


the extent it had juft before ‘twas empty’d , and the Bladder 
by a peculiar contrivance was fo included inanother Veffel , 
that being prorected from ai! intrufion of the outward Air, it 
maintain’d its plump and tumid Figure, and in that unwrinck- - 
led ftate I fhew'dit, many Moneths fince, to fome Virtuofi, - 


_ (now here in Loxdoz) atter it had continued fo ,. if I miftake: 


not, nesr two year, Since the writing of this, I did ae 
lengch find the newly mention’d Veffel, and fhew’d it to 
fome curious Spetators, who with me took notice, that the 


included Bladder, inftead of being wrinckled or fhrunk , ap- 


peard to be plump and full , as well blown Bladders are 
wont to be: fo that many Moneths (perhipsadozen) may be 
added to the frefhly mention’d Daration of the Expmnded 


Arr, : , 


But this way fatisfying me neither as to fome of the Parti- 
culars I defir’dmy Attempts fhould difcover, I devis'da lit- 
tle Inftrumenc,, whofe Contrivance though it feem’d very 
{imple , promis’d, and for fome time gave me a far more ac- 
curate account of what] expected, The Inftrument, if. you: 
defire it, Icaneafily fhewyou, having lately been forc’d to 
make a new one, whichisnow byme; but it may fuffice to. 
tell you, that’tisfofram’d; that ’tis fic to difcover, befides 
divers other chings, Whether and how long Air brought to- 
the greateft Expanfion I could conveniently reduce it toinmy — 


— , willrecain itsSpring’ And by whae degrees or ftages. 
an 


periods of time, the decrement, if any be, ismade? 
But of the iffue of the Trial made init, 1can give you but 
avery imperfect Account, inregard that, though I made ic 
about three yearsago, yet having left the Inftrumenc ina 


‘Place where’tis fo lode’d, that I cannot have it without re-- 


turning thither , till Ifeeit again my felf, I dare not venture 
to judge of the fuccefs of the Experiments only this I re- 
oe member, . 


a © 1-> 
member , that I took no notice of any obfervable diminutiog 
inthe Airs Elafticicy , choughit were prefs'd, and,as ic were, 
clogg’d with a weight , that one would wonder how ir 


could , when "twas fo highly rarefy’d , fupport for: one 


* See the minute *. j 


Pop 
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There is alfo another way that I contriv’d , wherein the A‘r 
in a little portable Inftrument, which canthewyou , betng 
expanded as one may guefs,to 5 or 600 times (perhaps 1oco 
times) its wonted extent, has not only for along time pre- 
ferv’dits Spring , but fatisfies mealfoabouc one of my viet 
Queries,which was, Whether the Air very much dilated with- 


~ outH eat, would be confiderably fenfible of external Heat ¢ 


Which it plainly appears to bein his Inftrament; where, not- 
withftanding the great Rarity, ic has already atcain’d and 
feems likely to preferve, the Heat of ones hand appli’d co the 
outfide (of the Veffel) hasaquick and very manifeft Opera- 
tions and upon the with-drawing of it , the fenfible Air 


quickly returns to its former Dimenfions, as well as temper, 

_ fo chat one may employ it asa kindof Weather-Glafs, and 

nt yoo fome difcoveries by long comparing it chere- 
with, : 

_. But hitherto have been doing, what I donot love to do, 

and very rarely have done when! mention my own Experi- 

ments, that is, [have not puntually: fpecified any derer- 


minate-quantities and proportions of the things fpoken of; 
but one of my former Tria's I have newly found out, regiftred 


ina loofe Note, and therefore the Quantities being an- 


nex'd, J hope it may both give fome countenance to what I 
have been faying, and give you fome, though not anentire 
{atisfaction about the thing icfelf, 5 


March A Glafs as Cylindrical as we could get it blown at our 


18, 


Lamp, and having a long Stem coming out at the unfeal’d 
end, was quite fill’d with Water and. inverted into Water 
placed acthe bottom of a large Pipe feal’d at one end, spe 
ae FS | | 3 Oo 
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of 3 or 4footinlength, This external Pipe, fo called for 


diftinG@tion fake , was exhaufted, till the Air, that difclos’d ie 
felf in the Water of the internal Pipe, had drawn out the 
Water iu the Cylindrical Pipe, as low as che upper part of 
theScem; at which great Expanfion of the Air, the exrer- 
nal Pipe being fpeedily and fecurely clos’d by a certain con- 
trivance; the Air thus rarefi'd was kept fometimes inmy — 
own Chamber that was warmer , fometimes in an under- 
room; andafter it had been kepr from firftcolaft about 11 


‘Weeks or 3 Moneths, if:I mis-remember not, without any 


other remarkable Variation, than that inthe cold room, the 
Water: afcended, as I guefs'd, about; , or near; , acthat pare 
of the internal Pipe where she lower end of the Cylinder 
gradually leffen'd ic felf intothe flenderStem. Yefterday I 
invited Doctor prallis to be oe at the breaking of the 
Glafs, and to favour me with his affiftance , for the better 


— eftimating the Expanfion of.che Air upon the breaking of 


the clos’'d Apex, Thé.Water was bat leafurely (becaufe of 
the flendernefs of the Orifice thas was made for the Air to 
Pet into it) impell’d up into the formerly deferted Cavity of 
the Cylinder , which it fill'dall, fave alittle Bubble which 
was exceeding fhallow. We made ufe of our Eyes ata fic 
diftance , and of Compaffes both ordinary and Callaper, to 
obtain thefe meafures, The Cylindrical part of the incer- 
nal Pipe -was 3 Inches in length and? of an Inch (or lefs in 
Diameter on the outlide,) The Bubble was ;: in Diameter 
and about 2 Centefmsin depth: From all which, by the Do- 


_ ors Calculation, the Bubble, to che {pace ic poffeft unex-_ 


panded, was as 1 to 3350, . 
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Fe EesBecE Be Erol Zoksded: 
New Experiments | 
Touching, the ConpensaTion 
“OF the AER by meet Cour, 


‘ a - Pia do oe of : ae it oe _ i ‘ 
And its Compreffion without Mechanical Engins 


Ecaufe. ‘tis as truly as commonly faid., that Contrarta 
B juxta fe pofita-magts elecefcwnt . and becaufe whac I 
am now. going-to mterpolé ; ‘is little lefs chan neteffa- 
ry to be’ premifed, té clear thé way to what follows:, and to 
connect the paft writing eothat which isto enfues it will not 
he improper co add famething in chis place. touching the Con- 
denfutien-onid Comeprd(sion of the Air, 6 3 oe 


, 


ctAtd here l cannd€ Bué 4 little wonder ;° chat among {6 


many‘, that have ‘had’ occafionr to ‘confide ‘the ‘nature of 
Cold , aud the Condenfation! of the Air by’it, I have noe 
yeemet with any that have had the curiofity to meafure chat 
Condenfation; wherefore ¥ long fince attempted to do it, as 
Ihave related in another difcourfe;, bat not, having that by 
meat prefent, and remembring in general ,'- chat I did ic in 
Winter, when it may be obje@ted, that the Air being al- 
ready prae-affected with the coldnefs of the feafon ,; was not 
capable of being fo confiderably: contracted’ by an additional 
cold, as it would be ata time of year‘, when ic is wont tobe 
ina ftate of greater laxity; I thought fic tomake the Expe- 
riment about the beginning of Astsmn, without tying my 
felf to make it with the fame circumftances that I had done 
befores the Eventof this Trial I find regiftred as follows. 


After 
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[ After the midft of September, on aSun-thioy day, and 
about Noon (which circumftances we made choice of , that 
the Air might be the more rare and expanded ) we took a 


~ Bolt-head or round Viol furnithed with a long Stem, and. 
_plac’dit ina Frame purpofely provided , fo chat the Stem was 


perpendicular to the Horizon, and che globous part was {up- 
ported by fuch a Veffel , thae thorow a hole, purpofely 
made at itsmiddle, the Shank reach’d downwards, tillthe 
Orifice of it was a littleimmers’d beneath the Surface of a 
Glafs fullof Water, rhac was plac’d at -the bottom of the 
Frame. This cone, we took agood proportion ot Ice, and 
having beaten itin'a Mortar , and mixt ie with a due quantity 


‘of Bay-fale, wemnot only Jaid round about the lower part of 
the Ball, but the Veffel; contiguous to that pare, being pur- 


pofely made with curnd-up brims, we were enab‘ed to heap. 
up the frigorifick Mixture, fo as to bury the whole globu- 
lous part of the Glafs ia it, and cover the very top of it 
therewith co.a confiderable thicknefs 5 upon which occafi- 
onthe Air within being exceedingly refrigerated , the Wa- 


ter, into which the, Shank terminated, was made to afcend | 


fomewhat falt.along the Cavity of that Shank, till we per- 
ceiv'd it would reach nto:higher ; -bue after a while began to, 
fabfide again’: which nick: of cime being careful y watch’d, 
wemade a Mark at she ‘higheft Scationof. the Water, and 
then taking ouc the Bole-head, we fill’d it with Water, ma- 
king an allowance for.thac {mall part of the Stem which was 


—immers’d at the beginning of the Operation, . This Water 


we weighed, and tound itamount to nineteen Ounces and 
fix Drachmss :then weigh ig as mach Water , as fuffic'd to 
fillehe Shank up to.the Mark newly mention’d , we found 
that to be one Ounce and three Pech, by which number 
the foynter being-divided | the Quotient was.14.4 Drachms 
{ochat the proportion: ot: the two quantities of Water being 
as 11 (01$8, ‘the {pace into which'the Air was condenfed by . 

D2 . - Re- 
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Refrigeration , wasto the {pace it poffefs’d in its former ftare 
of laxity as 147 to 158 , and confequently the greateft 
Condenfation, that fucha time of the year and in fach Wea- 
ther, fohigh a Refrigeration could bring the Airto, made it 
lofe bu ,?} of its former extent, ] : : 


NB, Firft, The Stem of the Gla{s. ought to be ofa con- 
fidersb'e length, leaft by the great contraétion,. made of the 
Air in. the Ball by its high refrigeration, rhe Water fhould a- 
{cend into the Cavity.of the Ballit felf, and thereby. become 
exceeding dificulttobemeafurd,. = = sw 

Secondly , If one would benice, one may take notice, that 
the height to which the Water afcended in the Stem, was a-- 
bout two foot ;. which Cylinder of Water, .by ‘its weight or 
tendency downward , might fomewhat hinder the Liquor 
from afcending quite fo high as it would , and confequently 
keep the Condenfation of the Air from appearing fully fo 
great asit was, but fo light a Cylinder as hat of the fufpend- 
- ed Water, would (carce be very confiderable., | 
Thirdly , When the Water was-afcended near as high in 
_ the Shank as it wouldrife, there was obferv’d in it an odd . 
kind of Swb/wltes, or rifing and falling alternatively , almoft 
like the Mercwry.in the TorriceHian Experiment , before the 
Mercury comes co fettle after its firft {ubfidence, [But the 
confideration of this Phenomenon belongs not to this place 
for which reafon infift not on this, aad forbear mentioning 
- fome others, ] . 


Fourthly , That though ie appears not by this Ex- 
periment, whetherthe Cold chus produced is equal to that 
of Frofty Weather in Winter, and confequently capab'e of 
contracting the Air as muchas that feafon is wont to do; yer 
by preceding Trials made with fit Inft:uments, I had found 
shat by fuch an application of Ice and Salt as we had made 


tf 


Car) 
in thelare Experiment , a greater degree of Cold, and that 
in a warmer feafon , might be produced , than had been found 
neceflary to make Frofty Weather in Winter: The way of 
Experimenting for brevities fake I omit , but if you pleafe | 
you. may command it, | = 
But “tis not chiefly co acquzint youwith the Condenfation 
that Nature ufescomake of Air, that I have been entertain- 


ing you with thefe Memorials ; for that which makes it very 


pertinent to my prefent parpofe is, that it will thew you,that 
as cothe Condenfation or Compreffion of Air that I am to 


—secite; though Cold were empdloied about it, yet it was not 


really produced by Co'd, which cou'd not contraé the Air 
to fo muchas half that degree, you will find it wasreduc’d 
to by our Operation (prefently tu be mentioned; ) wherein 
che trigorifick mixture did not primarily or immediately com- 
prefs the included Air, but only fo affected the Water chat 
was fhut up with icin the fame Veffel, as to make ic {well , 
and confequently crowd the Aerial Particles into lefs room: 
Wherefore itnow remains that we proceed to the Experiment 
it elf; afhort Account of which, be pleas’d to take inthe 
enfuing Tranfcripr, . 

[To convince fome Strangers , we took a new Glafs Bolt- 
head , witha Necknot long, and fill’d ie fo far with Com- 
mon -Water , that being Hermetically feal’'d, the Liquor 
reach’d within three Inches of the Top, as near as we could 
guefs, by meafuring wicha Ruler, and making an Eftimate 
of the fharp end, made fo for the conveniency of fealing up — 
the Glafs; which tharp end we guefs’d to be about ; of an 


Inchinlengths; then applying Snow and Salt to the lower 


part of the Bolt-head, we readily drove out the Ws:ter fur- 
ther and further into the Neck , till at length it was gor up 


tothe Bafis of the fharp and conical end, where th: Glafs 


was feal’d; and chen jaft asI was looking uponit, the Glafs 
flew with a noife about my Bars , being broke into many 
pieces, 


tess 


pieces, which argued the Comprteffion of the Airto have 
been verygreat, And Door Walls, who was prefent, and 
meafur’ditfromtimetotime, defired meto regifter the Ex 
‘periment, with his Eftimate of the Compteffion , «hich 
was, that the Air wasreduc’d into che goth part of its former 
Excenfion, ] | 


I know fo great a Condenfationof Air will feem ftrange 
tothofe, that havetakennotice , that fome of the beft Ma- 
thematicians of our Age , that have made ufe of Wind- 
Guns and other forcible Engins, to crowd the Air into as nar- 
row room as poffibly they could, confefs themfelves not to 
have been able wich all their ftrength and induftry to force 
the Air into lefs chan the 15th part of its ufual extent; and 

See mer- befides , that this was done in ( ountreys,where the Air may 
pene well be fuppos’d more laxe and rare than in England. I 
Prop. 32. confe(s, I {aw no Trials made with Wind-Guns , that con- 
vinced me that che Condenfation was fogreat as that newly 
{pecified: (about which Merfen, himfelf fomewhat hefitates, 
{eeming to doubt, whether the Air were indeed reftrain’d into 
a15th, or but into one 8th part of itsformerroom.) And 

he that hath obferv’d and-confider’d, ‘as Ihavedone, char 

in Wind-Fountains (as they call them) of Glafs, the At 

will feem tobe notably comprefs’d, whilft indeed we could 

not find it comprefs’d into much lefs than its thirdpare , will 

be the lefs unapt to be diffidene of the grear things thar sre 

faid of the Compreffron of the Air ; but becaufe Expen- 

ence has informed us that our Enelifh: Air may in peculia 
Inftruments be forcibly crowded intro a toth, rath, or per 
h:psa15rh pare of its formerextent, [am content to take 

it for granted, what is related about the Compreffion of tle 

Air into the 15th partof its ufual dimenfions: and yet our 
Experiment will be a confiderabler inftance of the great com- 
prefsibility , if Emay fofpeak, ofthe Air; for aceording to 

. } | the 


the enfuing Paper. 
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ehe Eftimate delivered in the fore-going Narrative, or Com- - 
preffion, which was without Mechanical Inftruments or En- 
gins , reduc’d the Air into the goth part of the fpace it had 
lately poffefs’ds and how great a force is requifite, when - 
the Airis once confiderably condens’d, 16 furmount, though 
bue a lictle, its great refiftance to further Condenfation, 
may be gathered from the Obfervations about the gradual 
renitency of the Airto Compreffion, which we many years. 
fince made with Mercary , and afterwards publifhed in ano- Defence 
ther Treatife: but though, upon the recited grounds, that és«i7# 
sreatCompreffion of the Air produc’d by our Experiment, ~~ 
m y, as I was faying, feem very ffrange, yet it would not 
feem incredible, if Ifhould here borrow thofe Experiments 
and Obfervations from my already publifh’d As¥ory , and 
fome wnpublifht Papers about Cold, that would countenance 
whac I have been delivering; and efpecially if-1 fhowld ftay 
tocommunicate to you the way , I not unfuccefsfully made 
ule of ., to eftimate by weight thegreat force of the expan- 
fion of Water uponits freezing, But fince an account of this 
contrivance is not here neceffary , and would require more 
leafure chan Icanfpare at this time ; it remains only, that by 
way of Coréllaries' from-what! has béen hitherto delivered in 
this andthe two aera Writings , we rather poinrat, than 
difcourfe of , fame Obfervations char it fuggelted ro us, ia 
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SepPeeeeeeeretteiaatest 
Of the Admirably Differing 
EX TENSION 


Of-the fame Quantity of 


RaREFIED and ComMPRESSED. 


| Aving already declared , that whacI pretend to in 

H the Clofe , is but to fet down fome Obferva- 

- tions , that refule from , or are fuggefted by 

_. what hath been already delivered; I prefume I need 

not trouble you or my felf, with any other Preface to what 
follows. 


- 


That then which feems firft worth taking notice of , is the 
differing alterations that the Air is fubjeSted to by Cold and 
Heat; For whereas we could not find in this our Climate, . 
thar Cold would reduce the Air into near the 20th part of 
its former Extenfion by Condenfation; Heat would ad- 
vance it to near 70 times its ufual Laxity by Rarefaction, 


: Nexe, 
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Next, We may obferve, Thar by Engins and other Ar- 
tificial Inftruments, the Air may be two or threetimes as _ 
muchcomprefs’d, as Nature is wontto condenfe it by Cold, 
even in Frofty Weather; and fo onthe othe: fide, the Air 
may by the intervention of Art and Iaft:uments be much © 
more rarefied and expanded , than it has beenyet found tobe 
by the bareapplication of External Heat, though it were that 
of anincen(e Fire it felf, 
- Furthermore, Ic may feem worthwhile, toobferve , how see, «ste 
much the utmoft degree of Rarefaction byHeat , that Ex- peurmee 
periment has fhewed us of the Air, falls fhort of the Degree on ty 
of Expanfion , towhich it has been advanced in our Pneuma- Far | 
tical Engine , the proportion betwixt thefe two Expanfions jn Cog. 
beingthatofrto7o,orthereabout - Phyl 
But perhapsit will not beneceffary to conclude, That the @*"*™ 
Air is fo much more rarefiable than comprefsible, as moft 
Readers will be prone toinfer, by comparing the greaceft 
Comprefsion and Expanfion of it, that are mentioned in 
thefe Experiments; fince, if I miftake not, it ought to be 
confidered ,. that the Air, wemadeour Trials with, upon 
the furface of the Earch , was not (no more than ts the 
Air we commonly breath) properly inacrue natura! Confift- 
ence as they {peak, or, if youpleafe, in af:ee and indiffe- 
rent ftate inreference to Rarefaction and Condenfation , but 
was already highly comprefs’d by the weight of the Atmo- 
- fpherical Pular chat lean’d upon it: fothae it had already a 
very ftrong :renitency to furcher Comprefsions whereas the. 
Air that was to be rarefied , had by. vertue of its Spring = - 
“(ftrongly bene. by che weight of the Incumbent Air)a (tong 
- Propenfion or tendency to dilate it felf; which d:ff2-2nce I 
mu(t content my felf to have intimated , and !yave you 
co canfider’; Whether and how much it muy alter the 
Cafe, | : | 
E | Se eee ae 
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Fourthly, To {ome perhaps it wi'l feem more fic to con- 
fider, than eafie to refolve , how, fince the Corpufcles of 
the Air are acknowledg’d to be heavy , and thofe chat re- 
main, mutt be fo wonderful chinly difperft , in the Cavity of 
the Receiver they come to be fupported , and kept asic 
were (wimming therein, and do not appear to fubfide by their 
own weight, the Materia {ubtilis (though the prefence of 
that fhould be admitted) not appearing to have gravity , 
wherewith to fuftainthem.; and the Vacuwm (if that be fup- 
pos'd wherever the Aerial Particles are not) being too near 
a-kinne ro nothing , to beable to oppofe theirdefcent: bat 
though fomething may be fuggefted about the folution of 
thisdoube , my hafte obliges me to leave it fuch, 

Fifthly, 1 will not make it my bofinefs tomake mention, 
in this place , of the wonder that may be jw//y excited in 
thofe , that, when they look on one of our well exhaulted 
Receivers, attentively confider, how fmalla proportion, the 
common Aerial Corpufcles, which are very {paringly di- 
{pers’d there, bear to the whole Cavity of the Veffel, hich, 
before it was exhaufted , was thought to be replenifht with 
‘Air alone, This Ifay , I fhall not follicitoufly obferve , be- 
caufe I think Ineednot ; for Ilittledoubt, the thing will be 
‘obferv’d and laid holdoff, both by the Cartefans and Eps- 
cureans , the former of which will endeavour thereby toe- 
ftablith the neceffity of their Materia fubrilis , to maintain the 
Plenitudeof the World, and the Circle chey attribute to 
- Moving.Bodies , and the Jater will here triumphantly pretend 
to have a more illuftrious inftance, than ever, of their Vacu- 
xm coacervatum withia the World , fince here is an impene- 
trable Veffel, out of which ’tis manifeft chac an almoft incre- 
~ dible proportion of Aerial fubftance hath been manifeftly 
made to iffue 5 whereas’tis no wayes manifeft to any of our 
Senfes, that any other body has got in to fucceed in its room: 
Wherefore leaving them to debate, what it is that is contain'd 


Mn. 


oe a (27) 
inthae far greateft part of the Veffel, that the Air pumpt 
out of our Receiver hasdeferted, Itakenotice, .. 
Sixthly , That, to conclude with what was the main 


drift of this and the fore-going Papers, we are here invited 
co obferve with won e: the ftupendious mutability of the _ 


Air, as to rarit y and denfity, whereby che fame quantity of 
Air being fometimes comprefs'd , fometimes dilated, may 


- change its dimesfions toadegree , that feems almoft to trans 


{cend the- power of Natare and Art; and by confequence 
might probably be rejected as incredible , if ic were abruptly 
and nakedly propos’d: and therefore it will be convenient to 
do, though very briefly, thefetwochings: — | 
Firft, To confider, what we have upon experience deli- 


werd in our Defence againfl the Learn'd Linus , touching 


the Condenfation and Rarefaction of the Air, as’tis expofed 
so agreater or {maller preffure, without the intervention of 
either External Heat, orelaborate Engins, For from thefe 
Experiments ( that may be found in the lately mention‘d 


Defence*) Eminent Mathe- ron 
meine harener ntsc CMR, mo Tie Te 
akg fcarce fi afely put de- fure of the Force of the Spring of the 
terminate limits to the flu- “43, compre(s’d and dilated. | 
pendious Raritv, which the 
upper part of the Atmofphere, being almoft totally un-com- 
re(s'd by incumbent Particlesof Air, may be fuppofed to 
ave by Nature, un-aflifted by Art, 7 — 
“And this is the firft of the two things , I above defired to 
have takennotice of But the other (which though it be but 
ehefecond, is much the more confiderable) is, to conferre 
together. the fmalleft extent, to which we have reduc’d it 
‘7 Condenfation , and the greateft, to which we have ad- 
cise’d it by Rarefaction, after having takennotice, that, ac- — 
cording to the leaft eftimate of any recited in the fore-going 


Experiments, the extenfionof the fame quantity of Air, 1s 
. | _—_ : as 


- —_ 


(28) | 
as 1t02744,, or thereabouts, and if, inftead of the modera- 
teft, we take the greateft Expanfion ofthe Air, being (lea- 


ving our the odd hundreds to make the rounder number ) 


as 130000 1, whenthe uncompreft Air was highly rarefied, 
chat number being multiplied by 40, becaufe of the fore- 
mentioned comrrefsion of the Air, will amount to 52 000, 
for the number of times, by which the: Air at one time 
exceeds the fame portion of Air at another time: which isa 
difference of Expanfion fo great , that I hope ic will keep 
you from thinking the Title of the fore-going Epiftle , where 
the Expanfion of the Air is called admirable, immodeft ; e- 
{pecially fince I have forborn to mention , what probable ar- 
euments might be offer'd, to prove itat leaft pofsible, that 
che induftry of mén, and perhaps our own, may find means, 
to make both the Condenfation and Rarefaction of the Air to 
- exceed the uttermoft, whereto +:% have yet been able to 

bring them, ay - 
POSTSCRIPT. 

Touching an Obfervation to be inferted above, Pag, 16, im- 
| mediately after the Mark”, _ 4 


‘Ince the writing of this, the Author chinced tofind one 
of the lately mentioned Inftraments, of a confiderable 
bignefs, which was prefumed to have mifcarried; and com- 

paring it with a Memorial made, when’twas firft compleated, 
tokeep inmemory the heights, dimenfions, gc, of che inclo- 
fed Mercuryand Airs wefouhd , chat in about 10 weeks there 
was not any confiderable variarion:of them ; and the little 
fhrinking of the Air, which was cifcover-ble by amatrentive 
Eye,was not (uch bucrhat it mig: be probably alcribed to the 
' change of the weather to a far creacer co:doefs, which mighe 
be fuppofed, alicele Candin cid it but very hele) co weaxen 

the Spring of che incluced Air, and conicquently abate of its 
~ fullrefiftance tori pu ffare of she Mercury in the longer lez 
of the Syphon, : _ 3% 
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